This study investigates the relationship between foreign capital inflows and energy consumption by incorporating economic growth, exports and currency devaluation in energy demand function for the case of Pakistan. The long-run and short-run effects are examined via ARDL bounds testing procedure. Foreign capital inflows and currency devaluation (economic growth and exports) decrease (increase) energy consumption in long-run. The results confirm a feedback effect between foreign capital inflows and energy consumption. These findings would be helpful to policy makers in designing comprehensive economic and energy policies for utilizing foreign capital inflows as a tool for optimal use of energy sources to enhance economic development in long run.
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Introduction
The analysis like how foreign capital inflows (FCI) impacts energy demand is a hot research issue with mixed empirical findings. Developing countries provide incentives to attract FCI in order to reap positive externalities that in turn, may affect income per capita Rahman, 2010, 2012) . These positive externalities include inter-alia productive efficiency, advancements in technology, human and managerial skillfulness, learning by doing, new methods of production and access to international markets. These externalities may affect energy consumption via different channels. For instance, FCI stimulates economic activity in the host country, which in turn, impacts energy consumption, the so-called scale effect. Therefore, FCI has an indirect but positive impact on energy demand (Shahbaz et al. 2011a, Rahman and Shahbaz, 2011) .
The structural changes in an economy may change the production patterns of energy intensive goods. During the early stages of economic development, economies transfer from agricultural to industrial sectors and this shift results in higher energy demand, is termed as positive composite effect. When the economy achieves matured level of economic development, it shifts from industrial to service sector (light industry) and latter is less energy intensive compared to the former, is termed as negative composite effect (Stern, 2004; Lee, 2013) . This pattern of economic development is a reason for variations in the comparative advantage effect of an economy in international markets (Cole, 2006) . The comparative advantage of an economy is influenced by capital-labor ratio, environmental sustainability regulations and availability of skilled human capital. This seems that FCI affects the composite effect if the sectoral structure of an economy changes and this sectoral shift can be gauged via industrial contributions in gross domestic product (GDP). The effect of adopting advanced technologies on energy consumption is termed as the technique effect (Antweiler et al. 2001; Cole, 2006) . The technique effect suggests that the advancements in technology results in less energy consumption coupled with enhanced output compared to traditional technologies (Arrow, 1962) . FCI lowers energy consumption via adoption of energy efficient technology and also increases market competition [Chima, (2007) for the USA; Xiaoli et al. (2007) for China ; Irawan et al. (2010) for Indonesia]. On the other hand, FCI may increase energy demand by boosting economic activity (Tang, 2009; Banto, 2011) , industrialization (Bekhet and Othman, 2011) and creating cheap business opportunities (Sadorsky, 2010) , via scale, composition and technique effects in developing economies (Hubler and Keller, 2009 ). Further, FCI enhances the export potential of an economy (Sultan, 2012) , and raises stock market capitalization in the host country (Zaman et al. 2012 ).
In Pakistan, foreign capital inflows (foreign remittances, foreign direct investment and foreign Pakistan, 2015) , a growth rate of 1496 percent for the said time period. Notably, a big portion of the foreign capital inflows in Pakistan comes from the foreign remittances and therefore neglecting its impact on energy demand will result in imprecise conclusions. Exports have grown at 245 percent as real exports per capita increased from 1723 PRS (in 1971-72) to 5953 PRS (in 2013-14) . The value of real effective exchange rate was 150.78 in 1971-72 , which decreased to 73 in 2013-14. The growth of real GDP per capita is 154 percent as real GDP per capital amounted to 36620 PRS (2013-14) from 14400 PRS (in 1971-72) . The significant devaluation of currency i.e. 106 percent over the sample period may have impacted the demand of Pakistani exports in international markets, and subsequently energy demand. On the other hand, Pakistan economy is suffering from the biggest energy crises of all times. Komal and Abbas (2015) highlight that circular debt, fragile financial situation of energy supply firms, intense reliance on gas/oil (above 80%), declining gas production, less utilization of cheap hydel as well as coal resources and unexploited power production capacity have contributed to energy scarcity.
According to some estimates, electricity shortage is expected to rise to 8000 MW in 2017 and 13,000 MW in 2020.
The existing scenario provides a unique economic setting to study FCI-energy nexus, while incorporating exports and currency devaluations as potential determent of energy demand.
Exports may affect energy consumption directly and/or indirectly by stimulating economic activity. Exports impact total factor productivity as well as economies of scale. Exports are also considered as a source of transfer of advance technology and improvement in workers' skills which affects the production level in an economy. Further, exports also provide an opportunity to efficiently utilize the domestic resources without discriminating the domestic market ) and thus may affect the energy consumption. Currency devaluation can have a positive impact on energy consumption if it is expansionary i.e. devaluation is positively linked with domestic economic activity and stimulates economic growth . Currency devaluation declines energy consumption if devaluation is inversely related with economic growth i.e. devaluation is contractionary. The impact of currency devaluation on energy demand is neutral if currency devaluation has insignificant impact on domestic economic activity and hence on economic growth. This implies that the impact of currency devaluation on energy demand depends on the relationship between economic growth and energy consumption 1 .
Hence, this study contributes in the existing energy economics literature by four ways: (i) the relationship between foreign capital inflows and energy consumption is investigated by incorporating economic growth, exports and currency devaluation as factors of GDP growth and energy demand. (ii) The structural break unit tests are employed to test the stationarity properties of the variables. (iii) The cointegration relationship between the variables is examined by applying the ARDL bounds testing in the presence of structural breaks. (iv) The direction of causality is investigated between foreign capital inflows and energy demand by applying the VECM causality test. We find that foreign capital inflows lower energy demand while economic growth increases energy consumption. Exports increase energy consumption but currency devaluations decrease it. The causal nexus between foreign capital inflows and energy consumption is bidirectional and both variables reinforce each other.
Literature Review
In existing literature, numerous studies have used foreign direct investment (FDI) as a measure of foreign capital inflows while investigating the foreign capital inflows-energy consumption nexus. For example, Mielnik and Goldemberg (2002) , Chima (2007) , Hubler (2009 ), Zheng et al. (2011 ), Erdem (2012 , Elliott et al. (2013) reported that FDI is negatively linked with energy consumption. On contrarily, a positive impact of FDI on energy consumption is confirmed by Sultan (2012) , Tang and Tan (2014) , Omri and Kahouli (2013) and Leitão, (2015) . On similar lines, the feedback effect is validated between FDI and energy consumption by Dube (2009 and Hassaballa (2014) while the unidirectional causality running from energy consumption to FDI is confirmed by Bekhet and Othman (2011), Banto (2012) . On the contrary, Alam (2013) reported that FDI causes electricity consumption. These mixed empirical findings might be the outcome of inappropriate use of measure for foreign capital inflows. This reveals that existing studies in literature ignored the potential role of foreign remittances and portfolio investment while investigating the relationship between foreign capital inflows and energy consumption. Foreign remittances and portfolio investment are major contributors to foreign capital inflow and affect economic growth and both variables potential determinants affecting energy consumption via various channels. For example, increasing income level of the households or consumers resulting from increased remittances inflows will enable them to purchase consumer goods, such as automobiles, refrigerators, air conditioners, and washing machines (Akcay and Demirtas, 2015) . Eventually, these durable and luxury items consume energy a lot and thereby adding more demand for total energy. Last but not the least, increasing income of the business people due to the inflows of remittances will allow them to renew existing ventures or to create new business ventures. Creating new business ventures or expanding existing businesses, following the consumers' demand for luxury items, require usage of higher energy as it is one of the potential inputs in the process of intermediate and final industrial production activities (Akcay and Demirtas, 2015) . Stock market development plays a vital role and it has been attractive particularly for business firms of an economy. The wealth effect caused by stock market development not only increases investors' confidence but also motivates them to diversify their money from other traditional investment ventures to profitmaking stock market activity (Ersoy and Ünlü, 2013) . In this way, capital gain received from domestic stock market investment and foreign investment (portfolio investment) induces them to expand their business activity as well as motivate them to buy luxurious items. In doing so, domestic business and foreign investors may expand the economy and also require higher amounts of energy for business and consumption activities (Zhang et al. 2011 ).
The previous findings regarding the impact of foreign direct investment (FDI) on energy consumption are mixed. Further, few studies also indicate that there is no relationship between FDI and energy consumption. For instance, Antweiler et al. (2001) exposed that FDI only affects output growth and has no impact on energy consumption. Cole (2006) suggests that the relationship between FDI and energy demand is dynamic and depends on the economic conditions of recipient countries such as economic structure, economic development and energy prices.
The findings on the casual nexus between FDI and energy consumption are also wide spread. For instance, Ting et al. (2010) revealed that FDI Granger causes industrial energy intensity, but the impact of energy prices, energy consumption structure, industrial structure, technological progress, and regional economic growth on energy intensity depends on the region. Dube (2009) found a feedback effect between FDI and electricity use in South Africa. Bekhet and Othman (2011) investigated the temporal causality between FDI and electricity demand by incorporating consumer prices and economic growth in electricity demand function. They employed the vector error correction model (VECM) causality tests and found that electricity consumption Granger causes FDI, consumer prices and growth in GDP. They argue that electricity supply plays an important role in determining FDI and economic growth in Malaysian economy. On the similar lines, Banto (2012) empirically confirmed that renewable electricity generation Granger causes FDI in the short-run and a feedback effect exists in the long-run. He et al. (2012) Hassaballa (2014) exposed that the bilateral causality exists between FDI and energy consumption. Similarly, Hamdi et al. (2014) confirmed the bidirectional casual nexus between FDI and electricity consumption in Bahrain. Zaman et al. (2012) reported that electricity consumption is led by FDI in Pakistan. Mudakkar et al. (2013) We find that empirical results reported by various studies in existing literature are ambiguous due to the ignorance of structural breaks stemming in macroeconomic variables such as foreign capital inflows, energy consumption, economic growth, exports and devaluation. These structural breaks may change the relationship between the macroeconomic variables. This study is a humble effort to fill gap in existing literature generally and for Pakistan especially. Additionally, empirical findings would provide policy guidelines in optimal utilization of foreign capital inflows as a source of economic growth and to save energy by adopting energy efficient technology especially for Pakistan and generally for South Asia.
Theoretical Background and Model Construction
The general model is given as follows 2 : (Carlson and Hernandez, 2002) net FDI inflows as a share of GDP (Chinn and Ito, 2010) and FDI, foreign loan and portfolio investment (Shah et al. 2012) . Previous studies ignored the role of foreign remittances which is a major source of foreign inflows in Pakistan.
We use FDI, foreign remittances and portfolio investments as the indicators of foreign capital inflows 5 . These indicators are highly correlated (see Table 1 ) and therefore may cause multicolinearity problem during econometric analysis. To avoid the problem of multi-colinearity, 3 The index of foreign capital inflows is generated by authors. 4 The quadratic match-sum approach is particularly important to avoid the small sample problem. Further, data transforming from low into high frequency is done while adjusting the seasonal variations. Cheng et al. (2012) highlighted that the seasonality problem can be avoided by using a quadratic match-sum approach as it reduces the point-to-point data variations. Hence, this method is preferred due to its convenient operating procedure. 5 Foreign direct investment affects energy consumption via income (scale) effect, technique effect, composite effect and comparative advantage effect; and wealth effect i.e. stock market channel (Leitão, 2015) . Foreign remittances affect energy consumption via consumer effect, business effect and wealth effect. Consumer effect indicates that increasing income level of the households or consumers due to the emergence of remittances inflows will enable them to purchase consumer goods, such as automobiles, refrigerators, air conditioners, and washing machines. Eventually, these durable and luxury items consume energy a lot and thereby adding more demand for total energy. Business effect reveals that increasing income of the business people due to the inflows of remittances will allow them to renew existing ventures or to create new business ventures. Creating new business ventures or expanding existing business ventures following the consumers' demand for luxury items require usage of higher energy as energy is utilized as one of the potential inputs in the process of intermediate and final industrial production activities (Akcay and Demirtas, 2015) . Wealth effect entails that stock market development plays a vital role and it has been attractive particularly for business firms of an economy. This is because wealth effect is the cause of stock market development that not only increases investors' confidence but also motivates them to diversify their money from other traditional investment ventures to profit-making stock market activity. In this way, the capital gain received from domestic stock market investment and remittances inflows received from overseas induce them to expand their business activity as well as motivate them to buy luxurious items. In doing so, business firms may expand the economy and also require higher amounts of energy for business and consumption activities (Akcay and Demirtas, 2015) . Mileva (2008) constructed the index of foreign capital inflows using FDI, foreign loans and portfolio (equity and bonds) investment by calculating the weighted average three series. This weighted average approach is sensitive to the outliers in data series and hence does not capture the true nature of series in the presence of high volatility (Sricharsoen and Buchenrieder, 2005) . Clemente et al. (1998) unit root test provides better inference on the time series properties in the presence of structural breaks. This test has more power, compared to the Perron and Volgelsang (1992) , Zivot-Andrews (1992) , ADF, PP and Ng-Perron unit root tests. Perron and Volgelsang (1992) and Zivot-Andrews (1992) unit root tests are appropriate if the series has one potential structural break. Clemente et al. (1998) extended the Perron and Volgelsang (1992) Clemente et al. 1998) . Two steps approach is used to test the unit root hypothesis, if shifts can explain the additive outliers. In 1 st step, we remove deterministic trend, following equation-8 for estimation as follows:
The second step involves search for the minimum t-ratio to test the hypothesis 1 = ρ , using the following equation:
To make sure that the ) , ( min 
ARDL Bounds Testing Approach
Initially, Engle and Granger (EG, 1987) 
,°= Pesaran et al. (2001) . The inference is in favor of no cointegration if lower bound exceeds calculated F-statistic. We favor for the presence of cointegration if computed F-statistic exceeds upper bound. The decision about cointegration is inconclusive if computed F-statistic exceeds lower bound but less than upper bound.
After finding long-run relation amid the series then we apply error correction model (ECM) approach to examine the short-run impacts of independent variables on the dependent variable.
The functional form of the short-run model is given as follows:
The matrix of independent variables is t x and no multi-colinearity exists between the variables. The ε t is error term which is supposed to be normally distributed i.e. mean of the variance is zero while variance is constant. The significance of the estimate of lagged error term supports our recognized cointegration between the variables. The short-run convergence rate towards the equilibrium long-run path is also indicated by the estimate of the lagged error correction term (Masih and Masih, 1996) . Furthermore, we apply diagnostic tests such as normality of the error term, serial correlation, autoregressive conditional heteroscedasticity (ARCH) test, White heteroskedasticity and functional form of the short-run model. We use CUSUM and CUSUMsq tests to scrutinize the goodness of fit of the ARDL model.
Vector Error Correction Model (VECM) Granger Causality Approach
Granger, (1969) 
Results and Discussion
The descriptive statistics and pair-wise correlation between foreign capital inflows, economic growth, exports, real effective exchange rate (currency devaluation) and energy consumption are reported in Table- The negative association is present between currency devaluation and exports. We apply a battery of unit root tests to determine the unit root properties of the variables. The results of traditional unit root tests i.e. ADF and PP are shown in Table- The presence of structural breaks and thereafter unit root properties can be examined through structural break unit root test which accommodates two unidentified structural breaks stemming in the series. The results are shown in Table- (Lütkepohl, 2006) . The lag length selection criteria show that appropriate lag length is six (6) and same was used for ARDL and VECM analysis. The results of the ARDL bound testing analysis are shown in Table- 7. The results reveal that the ARDL F-statistics are higher than the upper critical bounds. These results are significant at 1%, 10% and 5% levels respectively once we treated energy demand, economic growth and exports as dependent variables. These findings confirm the presence of long-run relationship between the variables over the period of 1972Q1-2014Q4. Note: ***, ** and * show significance at 1 per cent, 5 per cent and 10 per cent levels respectively. The optimal lag is determined by AIC. Upper and lower critical bounds are obtained from Pesaran et al. (2001) .
Next, we discuss the long-run impact of foreign capital inflows, economic growth, exports and currency devaluation on energy consumption (see Table- Pakistan devalued its domestic currency numerous times to improve the trade balance, but failed.
For example, Shahbaz et al. (2011c) reported that domestic currency devaluation deteriorates trade balance in Pakistan and Bahmani-Oskooee and Cheema (2009) did not support the J-curve phenomenon. Furthermore, found that currency devaluation impedes economic growth. Low economic growth is linked with lower levels of exports (Shahbaz et al. 2011b . We can safely conclude that currency devaluation decreases domestic output and exports, and hence reduces energy demand. The structural changes (incorporated through structural break dummy variable) also have a negative impact on energy consumption. This shows that implementation of electrification policy (adopted in 1984) could not fulfill the target and energy consumption is declined. Note: *** shows significance at 1 per cent level. is -0.0795 showing that any short run shock in energy demand is corrected by 6.58 percent in each quarter and it will take 3 years and 2 months to accomplish the long-run equilibrium path. Table-9 also reports the results of diagnostic tests. The results show no problem of non-normality of residual term. The serial correlation does not exist and no problem of autoregressive conditional heteroskedasticity is found. We find no evidence of white heteroskedasticity. The findings by Ramsey Reset show that the short-run model is well specified. We find that graph of CUSUM is within critical bounds (Figure-2) . The CUSUMsq test indicates a structural break point as graph of CUSUMsq crosses the upper critical bounds at 5 per cent level (Figure-3) . The break year (1993Q1) is related to political violence in Karachi. During 1993 -1994 The straight lines represent critical bounds at 5% significance level The straight lines represent critical bounds at 5% significance level (2012) for SAARC countries reported that energy consumption is Granger caused by exports. In the case of Pakistan, Siddiqui (2004) found the neutral effect between exports and energy demand.
Our results show a feedback effect between exports and economic growth. For Pakistan, Afzal et al. (2008) and Abbas (2012) found that exports are led by economic growth whereas Shirazi and Manap (2004) found that exports lead economic growth. Moreover, Ahmed et al. (2000) found no causal link between exports and GDP growth. Furthermore, foreign capital inflows and exports Granger cause each other and this findings is in line with Ahmed et al. (2003), Shahbaz and Rahman (2012) and Rahman and Shahbaz (2013) . The link between economic growth and foreign capital inflows is also bidirectional Rahman 2012, Rahman and ). This finding is in contrast with Khan and Khan (2011) who found that FDI Granger cause real income growth. We find that currency devaluation Granger causes foreign capital inflows, real GDP per capita, exports and energy consumption. It is argued that currency devaluations attract foreign capital inflows if the price level in the host country remains low. 
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Note: ***, ** and * show significance at 1 per cent, 5 per cent and 10 per cent levels respectively. Note: *** and ** show significance at 1 per cent and 5 per cent levels respectively.
In Pakistan's economy, currency devaluation is positively linked with price level (Khan and Schimmelpfennig, 2006) . Increase in inflation retards domestic output due to increase in cost of production and by decreasing exports. We find that currency devaluation raises inflation in Pakistan and hence affects foreign capital inflows, exports and economic growth.
The short run causality results show bidirectional causality between economic growth and energy consumption, between exports and energy consumption, and between currency devaluation and energy consumption. The affiliation between foreign capital inflows and exports is also bidirectional. The feedback effect exists between foreign capital inflows and devaluation.
Exports have a bidirectional causal links with economic growth and currency devaluation. The joint test of long run and short run Granger causality re-enforce our long-run and short-run causality results (see Table- 12).
V. Conclusion and Policy Implications
The present paper deals with the impact of foreign capital inflows on energy consumption by incorporating economic growth, exports and currency devaluation in energy demand function.
We use ADF and PP and Clemente et al. (1998) Although, we find a negative relationship between foreign capital inflows and energy consumption but impact is minimal. Foreign capital inflows need to be directed towards the energy sector for consistent supply of energy. The government should o encourage foreign investors to adopt innovative technologies with better management to enhance efficiency of energy sector and to save energy for future generations. In doing so, research and development expenditures should be increased to develop energy efficient and environment friendly technologies as this will help in saving the energy resources for maintaining economic development for long run. In this regard, foreign remittance is a good source to import energy efficient and environment friendly technology from developed world for enhancing domestic production. Side-by-side, government must pay attention to provide a friendly environment to foreign investors as foreign direct investment comes with advanced technology to host country which consumes less energy and improves environmental quality by declining carbon emissions.
The existence of feedback effect between economic growth and energy consumption suggests utilizing energy sources efficiently for long run economic development and explore new sources of energy such as renewable energy for maintaining future energy demand. A technology fund can be introduced by the Pakistan government to encourage the energy efficient-projects to enhance domestic production and hence exports. This would help to earn foreign exchange via boosting exports. Exports should be utilized as a source for importing advanced technology.
Furthermore, devaluation of local currency can be helpful after improving the quality of exports otherwise it would be harmful not only for foreign capital inflows, exports but also for economic growth. There is dire need of comprehensive policy framework to direct institutional, political, social and economic factors which affect energy intensity in Pakistan.
This paper can be extended by for future research by incorporating new and potential determinants of energy demand in Pakistan. For instance, foreign remittances is potential factor affecting economic growth and hence, energy demand. Foreign remittances may affect energy demand via income effect, consumer effect and business effect. Natural resource abundance may also affect energy demand which depends on the relationship between natural resource abundance and economic growth. Natural resource abundance affects energy demand positively if natural resource abundance boosts economic activity and hence economic growth. On contrary, energy demand is declined if resource curse hypothesis is valid or if natural resource revenues are allocated to environment friendly investment ventures. Last but not least, military spending is also a potential factor affecting energy demand.
